Objective: To explore policy options that public health specialists (PHS) consider appropriate for combating obesity in Europe, and compare their preferences with those of other stakeholders (non-PHS). Design: Structured interviews using multicriteria mapping, a computer-based, decision-support tool. Setting: Nine European countries. Subjects: A total of 189 stakeholders. Twenty-seven interviewees were PHS and non-PHS included food, sports and health sectors. Measurements: A four-step approach was taken, i.e. selecting options, defining criteria, scoring options quantitatively and weighting the criteria to provide overall rankings of options. Interviews were recorded and transcribed to yield qualitative data. Results: The PHS concur with other stakeholders interviewed, as all emphasised the importance of educational initiatives in combating obesity, followed by policies to improve community sports facilities, introduce mandatory food labelling and controlling food and drink advertising. Further analyses revealed several significant differences. The non-PHS from the private sector ranked institutional reforms favourably; the PHS from non-Mediterranean countries supported the option of medicines to prevent obesity; and those PHS from Mediterranean countries endorsed the use of activity monitoring devices such as pedometers. As far as appraisal criteria were concerned, PHS considered efficacy and the economic impact on the public sector to be the most important. Conclusion: There is clear consensus among PHS and other stakeholders concerning the need for a package of policy options, which suggests that European-wide implementation could be successful. However, it would be advisable to avoid more contentious policy options such as taxation until future changes in public opinion.
Obesity is a public health problem in Europe (1, 2) . The epidemic nature of this problem means that the role of social and economic changes needs to be taken into account (3) (4) (5) (6) . For example, the way that advertising aimed at children can manipulate their food preferences and undermine parental guidance (7, 8) . Corporations influence not only the policy-making process but also the way in which the public perceives the problem of obesity, encouraging consumers to see the obesity epidemic as the result of their own decisions, rather than as a consequence of social practices and environmental conditions promoted by the food and advertising industry (9) . Although governments and health authorities are beginning to recognise the magnitude of the problem, discourse on this issue remains confused regarding its causes and even more so the actions that should be taken to improve the situation (9) (10) (11) (12) . The social determinants of obesity are insufficiently understood and knowledge on the effectiveness of action taken, or to be taken, is incomplete (6) . However, it is increasingly obvious that it is within the legal and regulatory framework of countries and regions that the socio-economic and cultural context is established; consequently, dietary intakes and physical activity are influenced by decisions made at a public policy and population level. Obesity can be influenced by regulatory policies and many governments acknowledge that prevention is a collective responsibility (7, (12) (13) (14) (15) . Regulatory systems are by nature complex. Their functioning depends on a network of circumstances that converge with the interests of different stakeholders in a specific policy network, thus culminating in current practices. However, when regulatory instruments are used to control obesity, additional legislative problems sometimes arise or contradict legal cultures and practices, which are difficult for the public health specialists (or PHS) policymakers to anticipate (14) . Consequently, the question as to the role of State intervention in the issue of obesity as well as in other chronic illnesses remains to be clarified. It is also worth examining the extent to which the perspective of PHS is shared by other sets of stakeholders.
To address the challenge, many groups will need to be involved, including governments, public health advocates, the food industry and numerous other institutions. In order to deal with a complex public health problem such as obesity, it is necessary to understand their roles, the barriers that inhibit change and the factors that may facilitate it.
European policymakers also require more information on the policy options that stakeholders consider likely to be effective and acceptable (12, 16) . Consulting with stakeholders is a necessary part of a successful policy-making process to assess the priorities, preferences and interests of key groups (17) . PHS have a pivotal role in the definition and implementation of policies to help resolve the issue of obesity in Europe. PHS are also likely to be particularly well-informed and concerned about obesity, and the present paper explores the extent to which their perceptions and judgements differ from or coincide with those of other stakeholders. Although the urgent need for public policy actions is undeniable, none of the actions taken until now has been coherent, effective or applicable for all EU countries. Therefore, it is crucial that for definition policies points of agreement and disagreement be identified among PHS, and compared with other stakeholders. There is a longstanding belief that attitudes between PHS and those in the food industry are polarised with regard to appropriate solutions for the obesity epidemic, and the present paper examined whether this polarity actually exists.
The present paper explores the policy options that PHS consider appropriate for combating obesity in Europe, comparing their rankings and judgements with those of other non-PHS (NPHS) stakeholders. Further comparisons will be made between variations in public and private sectors, Mediterranean and non-Mediterranean countries, and differences in the criteria selected by stakeholders themselves.
Methods
Multicriteria mapping (MCM) (18, 19) is the novel decision analysis technique used in the present study to provide an integrative, comparative analysis of the different viewpoints of key stakeholders and PHS, regarding a broad range of policy options concerning obesity.
The MCM procedure has been described in detail elsewhere (19, 20) . Quantitative and qualitative data were gathered from a large number of stakeholders to ensure that a comprehensive range of views was mapped. The nine national teams contributing to the Policy Options for Responding to the Growing Challenge of Obesity Research (PorGrow) project selected twenty-one stakeholder categories to be interviewed in each of the countries (Cyprus, Finland, France, Greece, Hungary, Italy, Poland, Spain and the UK), representing actors and institutions that may play an important role in policy making, either directly or through networks of influence (21) . It was possible to cluster those categories of participants into affinity groups of stakeholders sharing common commercial, corporate or professional interests. These six groups were called 'Perspectives', and they were characterised as shown in Table 1 .
The countries were chosen to encompass Europe's contrasting economies, gastronomies, geographies and cultures. The stakeholders were chosen to encompass those groups likely to be essential in, or important to, an effective policy network.
To select the individual interviewees to represent the twenty-one stakeholders' categories, national teams used both an exhaustive web search (using as key words the translation into local languages of the stakeholders categories previously agreed) and a snowball approach using information gathered from key informants and the identified stakeholders. The rule was to select stakeholders of the highest level nationally, who were involved in corporate or public policy making and could be a spokesperson for their stakeholder category. The project coordinator (E.M.) ensured that there was sufficient comparability of stakeholder roles between countries by discussing with the participating teams issues around cross-country comparisons of the national roles of the identified stakeholders.
Once the candidates for interview were identified, they were contacted by telephone and sent an invitation letter, along with a leaflet in local languages with information on the project. When the selected stakeholders agreed to S Public Health Nutrition participate, a second package with information on MCM methodology and an example of a previous mapping exercise on energy options was sent by post. They were contacted again by phone to address any remaining questions, given further information when required, and to arrange a date and place to conduct the 2-3 h interview in an appropriate way, without interruption. This process is known as 'scoping' (19) . The interviews were conducted following a common procedure, which included recording and the use of a special software package specially developed for the project and strictly following the procedures described in the interview manual (http:// www.sussex.ac.uk/spru/documents/02_mcm_interview_ manual.pdf).
The MCM interview consists of four steps. Firstly, participants selected and defined a set of policy options that they will evaluate. In advance of the formal start of the project, an attempt was made to identify as wide a range as possible of the policy options that were under consideration by public policy makers and public health policy analysis for responding to the increasing incidence of obesity. The scope of that examination included international organisations such as the WHO and the European Commission, and the governments of European Union (EU) Member States, as well as national and EU non-governmental organisations (NGO) representing industrial, commercial, consumer and public health organisations.
In advance of the project's initial launch meeting in September 2004, interpartner exchanges had produced a set of some twenty-eight policy options from which core and discretionary options could be chosen. All the partners in the nine participating countries were asked to indicate which of those options could sensibly be considered as relevant to their national contexts. The resulting set of options was then divided into two subsets: namely those that were candidates for the role of 'core options' and those that were candidates for the role of 'discretionary options', and these were tabled by the principal investigator (E.M.) at the first project meeting.
Core options were to be appraised by all interviewees in all countries, while they could appraise as many or as few discretionary options as they wished. A debate resulted in an agreed list of seven core options and thirteen discretionary options. Interviewees could also introduce and define any 'additional' options they saw fit. The twenty 'predefined options' (core 1 discretionary) are presented in summary form in Table 2 .
The software package generated graphic representation of the relative performance of each policy option. Examples are provided in Figs 1-6 , in which the core options -appraised by all participants -are represented by the top seven bars, and the discretionary options, which were selected by some but not all interviewees, are represented by the lower set of bars, ranked from the most favoured at the top to the least favoured at the bottom. The horizontal scale is normalised and ordinal rather than cardinal. A distinctive pattern is used to differentiate members of the six options clusters.
Secondly, a set of evaluative criteria was then introduced by each interviewee reflecting their particular viewpoints. The 'criteria' were the various factors that the interviewee considered when they scored and compared the pros and cons of different options. The criteria addressed the issues influenced their assessment of the performance of the options, but the criteria had to be applicable to all the options.
Thirdly, options were evaluated according to each criterion and numerical scores were given by the interviewees: the higher the score, the more optimistic the performance of the appraised option. Since option performance would often depend on decisions that had not yet been taken, interviewees were asked to indicate their judgements of the performance of the options by awarding both an optimistic and a pessimistic score to each option; the gap between those scores provided an indicator of uncertainty. Fourthly, a quantitative weighting was assigned to each criterion, to reflect their relative importance according to the interviewee. Using a simple formula, the scores under each criterion were multiplied by the criteria weightings to produce an overall pessimistic and optimistic relative ranking for each option.
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To facilitate data analysis, a separate specialist software package called MCM Analyst was developed by the University of Sussex, as part of the PorGrow project. This includes a relational database containing all data relating to all participants, interlinked with textual reports for representing relevant sections of the qualitative data in graphics and narrative forms. It was possible to analyse policy options individually or combined into the clusters. For comparability, all national teams agreed to initiate analysis of the options with a common set of clusters (see Table 2 ).
In this discussion, the 189 stakeholders from nine countries are grouped into two sets: twenty-seven PHS interviewees and 162 NPHS interviewees. Furthermore, and in order to take into account the possibility that certain appraisals may be influenced by stakeholders' 'vested' interests, NPHS participants were divided into two groups, based on their status as public sector (PuS): eighty-one interviewees from categories 6, 7, 8, 9, 11, 14, 19, 20 and 21, or the private sector (PrS): eighty-one interviewees from categories 1, 2, 3, 4, 5, 12, 13, 17 and 18 (categories are listed in Table 1 ).
The PHS were also compared with respect to their geographical locations: Mediterranean (PHSM), twelve interviewees from Cyprus, Greece, Italy and Spain; and non-Mediterranean (PHSNM), fifteen interviewees from Finland, France, Hungary, Poland and the UK.
Results
The interviews were conducted between November 2004 and May 2005. Twenty-one stakeholder categories were interviewed in each country (with the exception of Greece, where category 6 was subsumed within category 3). Not all stakeholders appraised all of the options; compliance in the appraisal of the seven core options was very good, with all countries (except Greece) obtaining appraisals of all the core options by all stakeholders. Engagement with the discretionary options varied between countries, the options most often chosen for appraisal were general health education and school food and health education, which were appraised by 68 % and 73 % of all stakeholders, respectively. Options least often chosen for appraisal were medication for weight control, greater use of fat and sugar substitutes and physical activity monitoring devices, which were appraised by less than one-fifth of all participants. The PHS evaluations of the group of both core and discretionary policy options were surprisingly similar to the NPHS. Both highlighted educational initiatives as the most important options; specifically, to include food and health in the school curriculum, to improve health education in the population in general and to improve the training of health professionals in the overall mapping of public policy options.
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For example the Greek PHS said:
All strategies should aim at primary prevention and not secondary prevention. Our aim should be to S Public Health Nutrition Public health specialists and obesity in Europeinform and educate citizens before they develop a health problem or they have adopted habits that are difficult to changey Therefore, it is a lot better to implement a preventive program in kindergarden and primary school where children have not formed their habits yet instead of implementing it at high school. Another observation is that all strategies for tackling obesity should be integrated in a more general framework for increasing awareness regarding Public Health issues. In this way, the 'antiobesity' strategies will not be easily forgotten.
The similarities indicated in Fig. 1 reflect, in part, the fact that the ends of the bars indicate the averages of the interviewees' optimistic and pessimistic judgements, not the extremes of those judgements. In practice, there was far greater variability in the judgements of the NPHS than among the PHS interviewees, which is not shown in Fig. 1 , but can be seen from more detailed reports (21) . The apparent similarities between the evaluations of the PHS and NPHS suggest however that the analyses and views of PHS have diffused into the wider national cultures, and on average are distinctly influential. The comparative quantitative analysis of PHS v. NPHS, shown in Fig. 1 , reflects some differences in their evaluations. PHS rated the policy option of subsidies on healthy foods and the use of medication to control body weight more highly than NPHS. The least favoured options for both PHS and NPHS groups were technological innovations and the application of taxes on obesogenic products. Enthusiasm for pharmaceutical interventions was only shown by representatives of the pharmaceutical industry, and a few senior food industry representatives.
Efficacy in addressing obesity Economic impact on public sector Societal benefits Practical feasibility Social acceptability Others Extra health benefits Economic impact on individuals Economic impact unspecified Economic impact on commercial sector 0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 1

I don't support such punitive measures. If a food product meets the compulsory health requirements, it should not be taxed further, this would be an unfair measure [there is no such thing as unhealthy food per se, the problem is overconsumption].
(PHS, Hungary)
Educational initiatives were considered to have the best potential performance according to the PHS, followed by the options concerning mandatory nutritional labelling, improving community sports facilities and controlling food and drink advertising.
There is evidence for physical activity, but it's whether improving facilities will automatically lead to take up of those facilities.
(PHS, UK) Public health specialists' v. non-public health specialists' decision-making criteria Another important aspect relates to the criteria that stakeholder groups used to establish their policy preferences. As indicated by Fig. 2 , the PHS weighted the criteria related to efficacy and economic impact on the public sector as most important, while the NPHS assigned greater, albeit similar, weight to those criteria. Nevertheless, the NPHS indicated a great deal of variability in their weightings of criteria in relation to social and health benefits, efficacy, practical viability and social acceptability.
The political will should be sought as decisive because of EU regulations. The cost won't be an essential prerequisite but rather political will. Figure 3 indicates the fractional contributions towards the overall evaluations provided by criteria of efficacy on the part of PHS in the top graph and NPHS in the lower graph. Figure 4 provides a similar representation with respect to criteria relating to the impact on public expenditure. An optimistic score to the right indicated low expected costs, while a pessimistic score to the left implies high costs. As regards efficacy criteria, the PHS considered that exercise and physical activity-oriented options are the most crucial aspect, followed by those aimed at improving health education among the population in general, as well as in the school curriculum. The NPHS were generally less optimistic about the likely efficacy of those types of measures. Nevertheless, for discretionary options they considered those related to education and controlling food consumption as most significant. Among the core options, both PHS and NPHS judged the option of improving community sports facilities as likely to be relatively effective.
The corresponding patterns in Fig. 4 , relating to the economic impact on the public sector criterion, are markedly different. The PHS preferred informationrelated initiatives, among both core and discretionary options. They also favoured applying taxes to obesogenic products, in conjunction with educational initiatives, while also expecting a positive effect on reducing obesity. On the other hand, PHS judged the exercise and physical activity oriented to be particularly costly.
In the NPHS evaluations, controls of food and drink advertising, control on marketing terms and mandatory nutrition labelling were seen as relatively inexpensive, while changing planning and transport policies and reform of the Common Agricultural Policy were judged to be rather expensive.
Public health specialists v. non-public health specialists from the public sector and the private sector A further analysis differentiated among NPHS interviewees between those in the public sector and those in the private sector. Marked similarities emerged between those in the public and private sectors in the mapping of the options for educational initiatives (Fig. 5) . Compared with the findings shown in Fig. 1 , a marginally greater agreement between the options that were more highly ranked by PHS and NPHS-PrS was evident (Fig. 5) . This comparison reflects the more favourable attitude of the NPHS-PrS towards institutional reforms, which was, unsurprisingly, ranked higher than options oriented at modifying the supply and demand of foodstuffs. Another interesting finding is the relatively optimistic score assigned by NPHS-PrS to the use of synthetic substitutes for fats and sugars although, like the NPHS-PuS, this option was ranked among the lowest overall.
When comparing PHS with NPHS-PuS, both agreed that educational initiatives are the most critical, although PHS tended to be more optimistic about their potential performance. On the other hand, the NPHS-PuS ranked informational initiatives in the second place, while the PHS awarded one of the lowest scores to the options of controlling marketing terms among this option cluster. Finally, resorting to technological innovations was one of the least valued options according to NPHS-PuS, with an even lower score than the fiscal measures of taxation on 'unhealthy' foods and subsidies on 'healthy' foods. However, the PHS indicated a potentially low performance for the core options related to taxes and changes in planning and transport policies, and for the discretionary options related to substitutes for fats and sugars and common agricultural policy reform.
Public health specialists from Mediterranean and non-Mediterranean countries
In a geographical comparison, stakeholders from both PHSM and the PHSNM agreed that educational measures are the primary options for tackling the issue of obesity in Europe (see Fig. 6 ), but none claimed that educational measures on their own would be sufficient. It is interesting to note that for PHSM, the technological innovations options were not seen as particularly significant, whereas PHSNM considered those options more optimistically. This latter group also assigned a relatively high rank to the use of medication to control body weight. Furthermore, the PHSM assigned a good potential performance for devices used to monitor physical activity, which was the option that the PHS scored most highly under the efficacy criterion.
A body of competent people should be set up. The body will select (can be on competition basis) healthy, good for health and slimming products.
(PHS, Poland)
Discussion
Our analysis shows that the perspective of PHS is widely shared by a broad range of other key European stakeholders. A consensus emerged that a package of public policies is required to deal with the current obesity epidemic. With educational aspects as a necessary but not sufficient component, stakeholders emphasised several other environmental level measures to improve citizens' lifestyles and society. However, when differing groups are analysed separately, several differences of opinion were evident, not only because of vested interests of the various sectors but also because of regional, political and governmental differences. The findings concerning the choice of criteria selected by interviewees to evaluate policy options were consistent with those found in previous studies, confirming that decisions related to health intervention choices are complex and multifaceted (22, 23) . Although greater S Public Health Nutrition agreement was reached on criteria such as efficacy than on criteria such as public expenditure costs, PHS and policy makers must take important judgements regarding the allocation of public funds, priority illnesses, target groups and interventions to be implemented. It may be for this reason that the PHS assigned greater weight than other stakeholders to the criteria related to economic costs to the public sector, although in overall rankings, when all criteria are weighted and integrated, the impact of the differences in selection criteria and their weightings is marginal.
The similarities and differences in perspectives found in the present study between various types of stakeholders provide important information for the design of national and European interventions. These interventions should be evaluated both as an integrated set and individually, given the possible interaction between them, their likely costs and/or effects (23) . On the other hand, an intervention strategy may be influenced not only by resistance from industry but also by the possible future political consequences of such a strategy outside the health sector (14, 15, 24) . Collective action within Europe may be hindered by a fragmented institutional architecture at many levels of governance (25) . When developing strategies at different national and international levels, consideration should be given to the various ways in which particular policy measures may interact with international, regional and individual frameworks, social policies and national legislation, organisational and business practices, controls on regional planning and strategies, cultural and community practices, school and working life, family habits and choices, and individual actions (3, 6, 26) . There exists a broad consensus about the need to introduce educational measures for the population. Such measures are seen as a foundation upon which multifaceted public health and nutritional policies may be built. One key aim is to ensure that citizens are better informed about the relationship between food and health, energy intake and expenditure, diets that reduce the risk of suffering from chronic illnesses and healthy food options (27) . Although a number of partially successful experiences have been reported (28) , policies based solely upon educational initiatives will not be sufficient to combat population obesity (2, 29) . Although some dietary knowledge is necessary to persuade individuals to choose health-promoting behaviours (30, 31) , that remains only one predisposing factor influencing the complex behaviour of eating (32) , alongside factors such as attitudes, risk perception and social norms (33) . Accurate nutritional knowledge may be particularly important when individuals are ready to make dietary changes (31) and when combined with behavioural and motivational strategies (34) . Moreover, environmental and cultural factors will need to change if individual behaviour is to change. The consumption of food is both a biological and a cultural issue affected by individual preferences and influenced by social and economic factors (15, 35) . Finally, and taking into account the methodology used in the present study, caution should be exercised when interpreting the results; the final map of options corresponds to averages between the ranges of all participants, with variations in scoring under different criteria for each participant and between participants when the categories are combined. A loss of accuracy in the information is therefore unavoidable when aggregating and averaging. Additionally, the position of different stakeholders could have been influenced by their commercial interests and/or their professional expertise. A quantitative check indicated however that omitting potentially self-serving judgements changed the overall outcomes by no more than 61 % (36) . To sum up and based on the different analyses that have been conducted, obesity can be seen as a consequence of economic development, which together with the current trends of a consumer society have triggered one of the main macroeconomic health problems that EU governments must face. As a consequence, isolated policies and individual actions are likely to only have a minimal effect and will not suffice to solve the problem.
The recommendations of PHS are widely shared by NPHS, which recognised the need to implement a package of measures in order to turn current trends in obesity around. For the PHS, the public policy framework should include educational initiatives and measures related to providing healthy catering services, improving community sports facilities, mandatory nutritional labelling, and controls on food and drink advertising, as the options with the best potential performance for tackling obesity.
